Hyperparathyroidism is a well established cause of secondary articular chondrocalcinosis and pyrophosphate arthropathy and has been estimated to cause up to 7 5 % of all cases (McCarty, 1966) . It 
Results
Meaningful comparisons between the preoperative condition and that pertaining at follow-up were possible in respect of 30 out of 57 patients as far as joint symptoms were concerned, and in 11 patients in whom the relevant x-rays were available. Joint symptoms which were thought to be relevant were recorded in 12 (40%) out of 30 patients. In only 2 of these was there significant improvement after operation; in 5 the situation was unchanged, whereas in the remaining 5 the symptoms had worsened after parathyroidectomy. It must be emphasized that in the majority of cases these symptoms comprised a variety of nonspecific joint aches and pains and in only 3 patients in this series (Cases 1, 3, and 5-see below) was true pyrophosphate arthropathy confirmed by the finding of calcium pyrophosphate dihydrate crystals on polariscopic examination of the synovial exudate. These three attacks all occurred postoperatively-the mean interval from the time of the operation being 3-2 years.
LABORATORY INVESTIGATIONS
Twenty-six patients agreed to have blood taken for laboratory investigations. Haematological tests were all within the normal range as was the plasma calcium, inorganic phosphate, and alkaline phosphatase in all cases. In 4 patients plasma urate was raised at 11-7, 8-4, 9-0, and 7-8 mg/100 ml respectively (0-69, 0 5, 0-56, 0 46 mmol/l). In the former 2 cases this was attributable to renal impairment (bloodurea 1l10and 102 mg/100 ml; 18, 16-3 mmol/l, respectively), while the latter 2 patients were under treatment for hypertension with oral diuretics. A female, born in 1913. Hyperparathyroidism was diagnosed in 1962 when she developed swelling of the jaw and nephrocalcinosis was discovered, plasma calcium 14-5 mg/100 ml (3-6 mmol/l). Parathyroidectomy was performed and she became normocalcaemic. However, in 1971, because of a rising plasma calcium and urea, a second parathyroidectomy was performed and a second aderoma removed. Tn 1975 she was seen to have synovitis of the right ankle and knee and chondrocalcinosis was observed for the first time, i.e. 4 years after the second operation (Fig. 4) . CPPD crystals were found in the synovial fluid. Case 4 A female, born in 1910, developed renal calculi in 1971 and was found to be hypercalcaemic (calcium 11 *5 mg/ 100 ml; 2-9 mmol/l). Parathyroidectomy was performed and plasma calcium returned to normal. In 1973 she complained of pain in the right wrist and chondrocalcinosis was observed in the triangular ligament of the right inferior radioulnar joint and a destructive lesion was seen in the adjacent carpal bone (Fig. 5) .
Case S A female, born in 1920, presented in 1974 with a 7-year history of episodic pain, stiffness, and swelling of the wrists and knees. Widespread chondrocalcinosis was noted in the knees, hands, and shoulders. Hyperparathyroidism was diagnosed on the basis of hypercalcaemia: plasma calcium 11 -8 mg/100 ml (2 95 mmol/1); plasma phosphate 2-2 mg/100 ml (0-7 mmol/l); and plasma parathormone 1-28 ng/ml (normal 0 9). She underwent parathyroidectomy on November 14, 1974. One month later she suffered an attack of pyrophosphate arthropathy on the left knee which was confirmed by polarizing microscopy. 16 months after operation she still complained of similar symptoms affecting her wrists and knees which appeared to be more severe than before the operation. There appears to be an increase in the chondrocalcinosis as seen on x-ray.
Discussion
The short-comings of a retrospective study of this kind are self-evident. Many of the patients in the original series in the present study were not available for follow-up and clinical data concerning many of the earlier patients who underwent parathyroidectomy were scanty. Many x-rays relevant to the present study were either not available or inadequate so no meaningful comparison could be made with those taken at follow-up. Nevertheless, certain observations on the natural history of chondrocalcinosis after parathyroidectomy were possible. For example, the finding of chondrocalcinosis articularis at any one time in 14 (40%) of 35 patients in whom x-rays were available is a considerably higher incidence than has been previously reported. In Dodds and Steinbach's (1968) series of 91 cases, 18 % showed chondrocalcinosis, while in a series by Mallette and others (1974) only 8-8 % of the 57 patients showed this abnormality.
The major interest of the study, however, lies in the hitherto unreported failure of joint symptoms to improve after parathyroidectomy. Arthralgia is known to occur in hyperparathyroidism and usually affects the small joints of the hand, the knees, ankles, elbows, or hips, and may be accompanied by morning stiffness (Mallette and others, 1974 (Bilezikian and others (1973) . In this series pyrophosphate arthropathy occurred for certain in only three instances and much later after the operation (mean 3 2 years). The reason why joint symptoms failed to improve after the operation (and in many cases worsened) could be explained by the progression of the chondrocalcinosis in several patients in the series. This finding itself is surprising in view of the normocalcaemia that all these patients showed from the time of their operation. A possible explanation is that once a nidus of CPPD crystals has been formed by the process of metastatic calcification in cartilage during the hypercalcaemic phase, further accretion takes place, even when hypercalcaemia no longer exists.
In a previous study (Grahame, Sutor, and Mitchener, 1971) we drew attention to the intimate relationship between CPPD crystals and sodium urate in the articular tissues of a patient with hyperparathyroidism who also suffered from hyperuricaemia and gout, and suggested that perhaps prior precipitation of one kind of crystal might affect the local tissue environment within the cartilage in such a way as to favour the precipitation of the other kind. However, it seems unlikely that this factor could explain the persistence or progression of the chondrocalcinosis in the present series, since hyperuricaemia was excluded at follow-up in all but 4 patients none of whom suffered from clinical gout.
We conclude that whereas parathyroidectomy is capable of reversing most of the clinical and biochemical features of primary hyperparathyroidism, this is not so in the case of articular symptoms and chondrocalcinosis, both of which may persist or even worsen after the operation. It is suggested that patients undergoing parathyroidectomy for hyperparathyroidism who suffer from joint complaints should be warned of this possible eventuality. 
